Two experiments investigated an evaluative transfer from actions producing pleasant and unpleasant outcomes to novel stimuli that were assigned to those actions in a subsequent stimulus-response task. Results showed that a fictitious social group was liked more when this group was assigned to the action previously associated with pleasant outcomes relative to the other action. This evaluative transfer from operant contingencies was observed although the actions did not generate outcomes during the stimulus-action pairing. It is concluded that operant contingencies can be used for preference construction because they specify the existence of a relation between specific actions and particular valenced events. Implications for mental process theories of preference formation and motivated perception are discussed.
Many of our likes and dislikes are not fixed but can be modified through experience and learning of regularities in the environment (Levey & Martin, 1975) . Research on so-called evaluative conditioning (EC) has provided much evidence that evaluative responses to a stimulus (the conditioned stimulus, conditional stimulus [CS] ) become more (un)favorable after pairing that stimulus with a clearly (un)pleasant stimulus (the unconditioned stimulus [US] ; see De Houwer, Thomas, & Baeyens, 2001; Hofmann, De Houwer, Perugini, Baeyens, & Crombez, 2010) . For example, one study paired images of fatty snack foods with images of plausible adverse health consequences, such as cardiovascular disease and obesity. After the repeated pairings, participants evaluated the snacks less favorably and selected them less often in a behavioral choice test relative to healthy foods (Hollands, Prestwich, & Marteau, 2011) .
Most EC studies have been run by pairing one stimulus event (presentation of the CS) with another stimulus event (presentation of the US). EC effects in those studies have most often been explained with a mental link or connection between the representation of the CS and the representation of the US after conditioning (e.g., Baeyens, Eelen, Van den Bergh, & Crombez, 1992; Walther, Gawronski, Blank, & Langer, 2009 ). However, a growing number of studies have also investigated a contribution of response-related processes to EC effects. Gast and Rothermund (2011) argued that if the US triggers an evaluative response, the representation of the CS can become associated with that response during the conditioning phase. This account was supported by an experiment in which participants had to loudly pronounce either the word likable or dislikeable during presentations of specific neutral faces. Results showed that, after conditioning, faces paired with a likable response were evaluated more positively and faces paired with a dislikeable response were evaluated more negatively in an indirect evaluation task relative to control stimuli that were not paired with an evaluative response. This indicates that the pairing of a stimulus with a valenced response can induce a change in liking, supporting a response-based explanation of EC effects. Gast and Rothermund (2011) conceptualized an evaluative response as an affective expression (e.g., verbal expressions, interoceptions, laughter, or smiling) that is intrinsically related to a valence. However, a recent study has suggested that an evaluative property can also be transferred from a behavioral response to a neutral stimulus when the response becomes extrinsically evaluative by entertaining contingencies with affective stimuli (Blask, Frings, & Walther, 2016) . In this study, an evaluative response was first established by asking participants to categorize the affective valence of emotional pictures with presses of left and right response keys on a computer keyboard (i.e., response formation phase). The rationale was that the left and right keypresses would become temporarily associated with the affective valence of the assigned pictures, and would therefore constitute a temporarily positive or negative response (De Houwer, 2003) . In a subsequent conditioning phase, participants were asked to categorize neutral stimuli (CSs) using the same responses. Results showed that the CSs assigned to the positive response were liked more relative to the CSs assigned to the negative response. Thus, the evaluative property of the response established during the first phase was transferred to the neutral stimuli during the second phase.
A useful framework for the analysis of those results is provided by the intersecting regularities account (Hughes, De Houwer, & Perugini, 2016) . According to this framework, there are often specific regularities or relations between elements in the environment, such as a predictive relation between two stimuli (e.g., presentation of a CS consistently followed by presentation of a US), or between an action and its outcome (e.g., instrumental contingencies). Evaluative responses to a specific stimulus can change when this stimulus is part of an environmental regularity that includes an element with evaluative properties (e.g., more positive evaluation of a CS in a predictive relation with a positive US: EC). Importantly, however, evaluative change can also occur when stimuli are part of an environmental regularity that intersects with another regularity (i.e., the first regularity shares a specific element with the second regularity). The shared element could be a stimulus, a behavior, or the outcome of a behavior. Hence, evaluation of a specific stimulus should change when this stimulus is part of a regularity that intersects with a regularity of which one element has specific evaluative properties. From this perspective, neutral CSs assigned to the positive response were liked more in the study of Blask and colleagues (2016) because these CSs had an indirect relation to positive stimuli (US pos ) through the intersection with a stimulus-response (S-R) regularity (Regularity 1a: CS ¡ R1; Regularity 1b; US pos ¡ R1), whereas neutral CSs assigned to the negative response were liked less because they intersected with a S-R relationship involving negative stimuli (Regularity 2a: CS ¡ R2; Regularity 2b: US neg ¡ R2). Thus, evaluation of the CS changed because it shared a response element with another regularity involving clearly valenced stimuli.
Although the intersecting regularities framework is useful for a functional analysis (i.e., analysis in terms of elements in the environment) of the results of Blask and colleagues (2016) , it leaves many questions open. More specifically, it does not specify moderators or boundary conditions of a transfer of valence on the basis of intersecting regularities nor does it indicate why these effects occur (i.e., the mental processes operating on these regularities). In the research of Blask et al., for example, it is plausible that participants learned in the response-formation phase that there was a relation between positive and negative stimuli and left and right keypresses, respectively. Because of having new stimuli assigned to these keypresses in the conditioning phase, participants could have used this relation (either intentionally or unintentionally) for an inference of positivity and negativity of new stimuli assigned to this response via transposition of the relation to the conditioning phase. This inference of valence is likely to depend on specific moderators such as the type of relation between elements that participants register (Van Dessel, Hughes, & De Houwer, 2018) . Importantly, the environmental regularities analysis leaves unclear the type of relations that were learned in Blask et al.'s study because, in principle, many relations between stimuli and responses are possible (predictive, correlative, causal, hierarchical, etc.) . As a matter of fact, S-R relations can have very different meanings depending on the arrangement of its elements in space and time . Therefore, investigating different types of S-R relations is important to find out what relations allow for an evaluative transfer from responses to stimuli and what processes might underlie these effects.
The Present Research
The present study examined whether evaluative properties can also be transferred from operant contingencies to neutral stimuli (rather than from valenced response categorizations to neutral stimuli as in the study by Blask et al., 2016) . In an operant contingency, there exists a regularity between an action and its outcome, and the action is carried out to produce an outcome that has some value for the individual performing that action (Dickinson & Balleine, 1993; Rescorla, 1998) . Importantly, an actionoutcome contingency not only involves a temporal co-occurrence of the action and the outcome but also a causal relationship between these events: Actions cause the outcome in the sense that the outcome is present after execution of the action and absent after no action. Note that this causal relationship is different from S-R tasks that only specify a sequential order, and not a causal relation, between a stimulus and the production of a particular response. Furthermore, the order of stimulus and action events is reversed in S-R tasks and in instrumental tasks (R-S), which means that it is not possible to simply transpose the learned R-S relation of the instrumental phase of the experiment to another S-R relation in a subsequent (conditioning) phase of the experiment. An evaluative transfer from valenced stimuli involved in an operant contingency (Regularity 1: R1 ¡ US) to new stimuli involved in an S-R task that shares the same response (Regularity 2: CS ¡ R1) would hence only be possible if the specific order of the stimulus and response elements (and the meaning of this directional information) is not important for an evaluative transfer effect. For instance, participants might learn that R1 and US are related in a specific manner (Regularity 1) and the mere fact that they are related (rather than the specific way in which they are related) might inform change in liking of a stimulus that is related to this response in a different manner (Regularity 2). This was the main hypothesis of the experiments presented in this article.
A previous study from our laboratory showed that actions can become associated with pleasant and unpleasant affect (or the cognitive representation thereof) that is contingent upon the execution of those actions (Eder, Rothermund, De Houwer, & Hommel, 2015) . In a first acquisition phase, participants had a free choice between presses of two response keys. The press of one response key consistently produced pleasant images on a computer screen, while the press of the other key consistently produced unpleasant images on the screen. After sufficient training, participants responded to another set of affective stimuli using the same response keys. Responses were faster when the (task irrelevant) affective valence of the new stimuli was congruent with affective valence of the response effect, indicating that the associated affective action effect was anticipated during action selection. This effect was however only observed when the responses continued to produce affective images on the screen. The present experiments extend this research by examining whether affective action consequences that were learned in a first phase of the experiment can be used for an evaluative conditioning of neutral stimuli in a second phase of the experiment.
Two experiments examined whether affective outcomes involved in instrumental response-outcome (R-O) contingencies transfer to evaluations of neutral stimuli (CS) involved in S-R mappings. The study design was a mixture of the study procedures described above. In a first operant conditioning task, participants This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
could freely select between presses of a left and a right key. A press of one key always generated the presentation of pleasant images, while a press of the other key was followed by unpleasant images. In line with the research of Eder and colleagues (2015) , we assumed that the keypresses would become associated with the pleasant and unpleasant affects elicited by the generated emotional pictures. Following this phase, participants performed a S-R mapping task similar to the task used by Blask et al. (2016) but this time with categorizations of members of fictitious social groups (Niffites and Luupites). Importantly, the same response keys were used as during the operant conditioning task and members of one group were always categorized with one key, whereas members of the other group were always categorized with the other key. Subsequent to the S-R mapping task, evaluative ratings of group members and a relative, global group rating were collected as dependent measures. It was hypothesized that the intersecting regularity with a pleasant response outcome (R1 ¡ O pos, CS1 ¡ R) would facilitate positive evaluative responses toward the group linked to the positive outcome key (CS1), whereas the intersection with an unpleasant response outcome (R2 ¡ O neg, CS2 ¡ R2 ) would facilitate negative evaluative responses toward the group categorized with the negative outcome key (CS2). Note that this hypothesis requires that the operant contingencies are considered informative of a bidirectional relation between particular keypresses and specific affective events in the absence of directional information (R ↔ O). In contrast, no evaluative transfer effect is expected on the basis of intersecting regularities when participants use the operant contingency as a symbol for a causal relation with a clear direction (R ¡ O).
For both experiments, the study design, data analysis plan, and the hypotheses were preregistered on the Open Science Framework website prior to data-collection. The preregistered study plans as well as the raw data underlying the findings reported in this article are available at https://osf.io/9fu84/. Any deviation from preregistration is noted in the main text. Three pilot studies with methodological issues and minor programming bugs were additionally conducted that are not included in this article. Their results were in line with the results of the experiments reported below and provided an estimate of a small effect size (0.28 Ͻ Cohen's d Ͻ .33). Sample size was planned prior to the data collections and preregistered together with the study design. The sample size was determined using a sequential Bayes hypothesis testing procedure (Schönbrodt, Wagenmakers, Zehetleitner, & Perugini, 2017) . Bayesian tests of an evaluative change in the group and exemplar ratings were performed for the first time after 200 participants were reached (using the JASP 0.8.5.1 software package with default priors; JASP Team, 2018). The critical value of Bayesian tests is the Bayes factor (BF), which indicates the relative likelihood of the observed data under the alternative hypothesis compared to the null hypothesis (BF 10 ). The larger the value of BF 10 , the stronger the evidence for the alternative hypothesis: for BF 10 ϭ 10, the observed data are 10 times more likely under the alternative hypothesis than under the null hypothesis. The Bayes factor may also be written as BF 01 , which is the inverse of BF 10 . Jeffreys (1961) suggests that Bayes factors of higher than 3 in favor of a given hypothesis may be seen as substantial evidence for that hypothesis, whereas higher than 10 may be considered strong, higher than 30 very strong and higher than 100 extreme. Following a sequential Bayesian testing procedure, we increased the sample size by steps of 50 participants until a decisive BF (BF 10 or BF 01 ) larger than 10 was obtained on a rating measure or until a maximum number of 400 participants was reached. This procedure was used for both experiments. Standard frequentist analyses were performed exclusively after the final sample size was reached.
Experiment 1 Method
Participants. A total of 310 volunteers completed the experiment online via the Prolific Academic website (https://prolific.ac) after providing informed consent. Only English-speaking persons with an age below 50 years were permitted to the study. The experiment was programmed in Inquisit 5.0 and hosted via Inquisit Web (Millisecond Software, Seattle, WA). The study procedure was approved by a local ethics committee The study procedure was approved by the Ethics Committee of the Department of Psychology, University of Würzburg (Reference No. 2013-14) .
In line with our preregistered data analysis plan, we excluded data from participants who were outliers in the number of incorrect responses (greater than 20.5% based on a threshold criterion of 1.5 interquartile above the third quartile according to Tukey, 1977) in the S-R transfer task (35 participants) or did not indicate the correct response-outcome contingencies after the operant conditioning phase (14 participants). Analyses were performed on the data of 261 participants (156 women; age Mϭ 32.1 years, SD ϭ 7.8, range ϭ 18 -49).
Procedure. Participants worked on the following tasks in this sequence: (1) operant conditioning task, (2) S-R transfer task, and (3) exemplar and relative global group rating task.
Operant conditioning task. In this task, two responses were paired with pleasant and unpleasant response outcomes (presentation of positive or negative pictures). The task procedure was adapted from the study by Eder and colleagues (2015) . Participants were instructed to press one of the response keys (E and I) as quickly as possible following a fixation cross. They could choose freely between the two response keys but they were advised to press the keys in random order and about equally often. A press of one response key always triggered the presentation of a clearly pleasant picture (henceforth called the pleasant response key) and a press of the other key always produced a clearly unpleasant picture on the screen (henceforth called the unpleasant response key). The assignment of the (un)pleasant pictures to the left and right response keys was counterbalanced across participants. Pictures were 50 pleasant and 50 unpleasant pictures that were selected from the International Affective Picture System (Lang, Bradley, & Cuthbert, 2005) according to their affective norms (for a list with picture identifiers see the preregistration file at OSF or Eder et al., 2015) . The resolution of the participant's computer screen was set to 1,024 pixels ϫ 786 pixels and pictures were displayed in full size (1,024 pixels ϫ 786 pixels). Participants were not explicitly informed about the contingencies between the responses and the emotional pictures; rather, task instructions stated that the picture following a key press was irrelevant for the task at hand and should therefore be ignored.
At the start of a trial, a fixation cross appeared for 200 ms at the center of the screen. Then, the program waited up to 2,000 ms for a This document is copyrighted by the American Psychological Association or one of its allied publishers.
104 EDER, KRISHNA, AND VAN DESSEL response. If a response was made, a pleasant or unpleasant picture was presented for 500 ms. In trials with no response, an error message appeared instead of a picture and the trial was repeated. The next trial was initiated after 1.5 s. Participants worked through four blocks with 50 acquisition trials each. After each trial block, a summary appeared that informed the participant about the ratio of left and right key presses. Following the fourth block, a surprise contingency test was presented that probed the participant's knowledge of the contingencies between keypresses and the emotional content of the pictures following the keypresses. Instructions stated that one of the keys was consistently followed by positive pictures and the participant was asked to press this key. A second question asked participants to press the key that was consistently followed by negative pictures. If an error was made to one of these questions, a fifth and sixth learning block with 50 trials each was presented; thereafter, a final R-O contingency test followed and the participant was scored as being unaware of the R-O contingency if he or she failed this final test. S-R transfer task. For this task, participants used the pleasant and unpleasant response keys (i.e., E and I) for categorizations of fictitious social groups. Importantly, keypresses in this phase were not followed by presentations of pleasant and unpleasant pictures. Task instructions stated that participants would see names of members of two social groups called the Luupites and the Niffites. They could recognize names of Niffites because these names always end with "nif" (e.g., Borrinif, Kenninif) and Luupites' names because these names always end with "lup" (e.g., Loomalup, Ageelup). Instructions were to press one response key when participants saw a Niffites name and the other key when they saw a Luupites name and to respond as quickly and as accurately as possible. The assignment of the pleasant and unpleasant response keys to Niffites and Luupites was counterbalanced across participants. On each trial, a fixation cross was displayed for 200 ms in the center of the screen followed by a Luupite or Niffite name (Helvetica, 20-pt. font). The name was presented until a response was emitted or after 2,000 ms. An error message was shown for an additional 2,000 ms after no or incorrect responses. The next trial started after 500 ms. There were five blocks of eight trials in which each of the four Niffites and Luupites names was presented once in random order. These names were randomly selected from sets of eight Niffites and eight Luupites names (for a list see the preregistration file at OSF). There were no breaks between the trial blocks.
Exemplar ratings. Instructions for this task were to rate the liking of group members of Niffites and Luupites on an eight-level rating scale ranging from Ϫ4 (strongly dislike) to ϩ4 (strongly like). Participants rated the eight Niffites and Luupites members whose names were presented during the S-R transfer task, and the eight additional names of Niffites and Luupites that were not shown before. We included new names for exploratory reasons to examine whether the execution of a response to a specific exemplar is necessary for an evaluative change. The group member names appeared in random order on a higher position on the screen with the ratings scale were presented below. A value was selected with the number keys (1 through 8) of the keyboard and confirmed with the enter key or by clicking with the computer mouse on the respective buttons of the rating scale.
To promote (and measure) attentiveness during the rating task, four catch trials were randomly intermixed that asked participants to indicate the group membership of the name that was presented in the foregoing trial. Response options were Niffites versus Luupites (forced-choice answer).
Group rating. Instructions for this task were to indicate their preference for the social groups. The rating procedure was similar to the exemplar task but this time the anchors strongly prefer Niffites and strongly prefer Luupites were presented at the start or end point of the rating scale. The placement of the Niffites/ Luupites anchors at the start or end points was determined by chance.
Postexperimental questions. At the end of the session, participants were asked for their recognition of group members ("When you were rating the individual Niffites/Luupites, how did you perceive the individual names?", with four response options: "All of the individual names were new to me"; "Some of the individual names were new to me, some I had seen in the categorization task"; "I had seen all the individual names in the categorization task"; "I'm not sure/don't know"). In addition, they were asked whether they used a specific answer strategy for the exemplar ratings 
Results
The significance criterion was set to p Ͻ .05 for all analyses. Greenhouse-Geisser corrected p values are reported with the original degrees of freedom. Standardized effect sizes (Cohen's d, partial eta-square) are reported when appropriate. In line with the task instructions, participants pressed both response keys about equally often during the instrumental training phase (ratio of the pleasant response key: M ϭ 51.5%, SD ϭ 7.8, range ϭ 18 -97%). Correct performance in the S-R transfer phase was very high (M ϭ 94.8%, SD ϭ 4.6%).
It was hypothesized that the social group that was paired with the pleasant response key in the S-R transfer phase receives higher liking ratings relative to the group that was paired with the unpleasant response key in this phase. The results were in line with this prediction. The relative group ratings were recoded so that higher values indicate a preference for the social group paired with the pleasant response key. A t test against zero produced a significant result (M ϭ 0.38, SD ϭ 2.06), t(260) ϭ 2.98, p Ͻ .01, d ϭ .18, BF 10 ϭ 10.32.
Before analyses of the exemplar ratings, ratings of 23 participants (8.8%) who produced two or more incorrect answers in the catch trials were removed.
1 The mean exemplar ratings were 1 Our preregistered plan was to remove exemplar ratings of participants who made one or more errors in the catch trials. However, this would have resulted in a substantial data loss (28.4%); therefore, a less strict criterion (2ϩ errors) was used for the present analysis. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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OPERANT EVALUATIVE CONDITIONING entered in a mixed analysis of variance (ANOVA) with social group (Niffites, Luupites) and familiarity (old, new names) as within-subjects factors and response key assignment (Niffites, pleasant key; Luupites, pleasant key) as a between-subjects factor. The main effect of social group was not significant, F(1, 236) ϭ 3.69, p ϭ .056, 2 ϭ .015. More importantly, the interaction between social group and response key assignment was significant, F(1, 236) ϭ 8.52, p Ͻ .01, 2 ϭ .035. As shown in Figure 1 , Niffites and Luupites were liked more when they were assigned to the pleasant response key during the S-R transfer phase than when they were assigned to the unpleasant response key during this phase. This effect was not influenced by the familiarity with the group member (F Ͻ 1). Follow-up tests with separate ANOVAs for old and new items revealed a significant interaction effect for old group members, F(1, 236) ϭ 8.42, p Ͻ .01, 2 ϭ .034, and for new group members, F(1, 236) ϭ 7.18, p Ͻ .01, 2 ϭ .030. In short, an operant EC effect was observed in evaluations of group members that were categorized during the S-R transfer phase; in evaluations of new group exemplars that were not seen before; and in evaluations on a categorical group level (Niffites, Luupites). The operant EC effect was also supported by a corresponding one-tailed Bayesian t test of the ratings of group members assigned to the pleasant and unpleasant keys (BF 10 ϭ 6.19).
Additional exploratory analyses examined whether perceived demand characteristics as indicated in the postexperimental questions are related to the EC effect. When asking about a response strategy for the relative group rating, a majority of 182 (69.7%) participants selected spontaneous feelings and thoughts; 43 (16.5%) selected summaries of individual judgments and 12 (4.6%) indicated experimenter's demand as reason for their judgments (the remaining 9.2% selected "Other"). After removal of the 12 participants who indicated experimenter's demand, the operant EC effect in the relative group rating was still significant, t(248) ϭ 3.01, p Ͻ .01, d ϭ .19. An analogous exploratory analysis was performed with the exemplar ratings. For these ratings, 187 (78.6%) participants selected feelings and thoughts toward the groups; 17 (7.1%) participants demand characteristics and 34 (14.3%) other reasons. After removal of the 17 participants, the interaction between social group and response key assignment (i.e., the operant EC effect) remained significant, F(1, 219) ϭ 8.73, p Ͻ .01, 2 ϭ .038.
Discussion
Results showed more liking of a social group that was assigned to a response that previously produced a pleasant outcome relative to a group assigned to a response that previously produced an unpleasant outcome. This operant evaluative conditioning effect is in line with the intersecting regularities account ) that predicts an evaluative change when an element (here: a response) is present in two separate regularities (here, a S-R contingency and a response-outcome contingency) and one element in these regularities has certain evaluative properties (here: a valued action outcome). Furthermore, the current experiment provides important new information. First, in contrast to Blask et al. (2016) , the relation between the elements in the intersecting regularities was different: affective stimuli were presented as antecedents to responses in Blask et al., whereas they were used as response outcome in our study. Intriguingly, we still observed an intersecting regularities effect, indicating that the presence of a This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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EDER, KRISHNA, AND VAN DESSEL relation (rather than the specific type of relation) is important for the observation of these effects. Second, we found that the evaluative transfer generalized to new group members that were not directly paired with the evaluative response, suggesting an indirect transfer to new exemplars on a categorical level. In short, operant contingencies can produce changes in liking by their reference to pleasant and unpleasant action outcomes.
Experiment 2
Although Experiment 1 provided clear evidence for an evaluative transfer from operant contingencies, the role of the performed action for this transfer is less clear. Blask and colleagues (2016, Experiment 2) investigated whether the observed evaluative transfer from an evaluative action was due to a transfer from the left or right hand producing a particular keypress (i.e., the effector) or from the pressed response keys. To disentangle these response components, participants in one condition had to operate the response keys with anatomically crossed hands. Results in this condition showed that the effector, and not the response key, was crucial for the evaluative transfer. The authors concluded from this result that motor features of the response were responsible for the evaluative transfer effect.
However, other studies found strong evidence for interactions with evaluative responses on a cognitive level. For instance, Eder and colleagues observed that a prepared evaluative keypress affects the execution of an affectively congruent, but anatomically different, lever movement (Eder, Müsseler, & Hommel, 2012) . They proposed a hypothetical evaluative response code that represents the affective value of the action or action goal, and that can be linked to other stimulus and action events (Eder & Klauer, 2009) . Another study disentangled low-level motor features and more abstract, semantic features of a response and found evidence for interactions at both levels of representation (Giesen & Rothermund, 2016) . This research suggests that the mental representation of an evaluative response includes both, a representation of lowlevel motor features and a representation of more abstract, conceptual features of the response (see also Hommel, 2004) .
Experiment 2 was therefore conducted to investigate whether motor features of the action are necessary for an evaluative transfer on the basis of operant evaluative conditioning, or whether an evaluative transfer can be obtained on the basis of more abstract features of a response. For this investigation, we introduced two distinct, but conceptually overlapping action sets for the operant conditioning and the S-R transfer phases. For operant conditioning, participants were now asked to move the computer mouse (or more precisely, the mouse cursor) either to the left or to the right. Each mouse movement generated a pleasant or unpleasant image on the screen depending on the action-outcome contingency (counterbalanced). Instructions for the S-R transfer task were to categorize members of Niffites and Luupites with presses of the left and right arrow keys on the computer keyboard. It was hypothesized that spatial response codes for left-right mouse movements overlap with spatial response codes of left-right button presses (for evidence see Wallace, 1971) . Response relations to positive and negative affects established during operant conditioning might transfer to neutral stimulus ratings via these shared (spatial) response codes. If a conceptual overlap between response sets is sufficient for an evaluative transfer from operant contingencies, one would expect more favorable ratings of the group that was assigned to a spatially congruent response conditioned to pleasant affects, and more unfavorable ratings of the group that was assigned to a spatially congruent response conditioned to unpleasant affects.
Method
Participants. Participants were again recruited online via the Prolific Academic website using the same inclusion criteria and the experiment was run with Inquisit Web software. Sample size was determined using a sequential Bayesian testing procedure (n ϭ 295, complete data sets). No participant had participated in Experiment 1. In-line with our preregistered data analysis plan and with the exclusion criteria for Study 1, we excluded data from participants who were outliers in the number of incorrect responses (greater than 20.5% based on a threshold value of 1.5 interquartile above the third quartile according to Tukey, 1977) in the S-R transfer task (24 participants) or did not indicate the correct response-outcome contingency following the operant conditioning phase (three participants). The final sample comprised 268 participants (171 women; age M ϭ 31.4 years, SD ϭ 7.6, range ϭ 18 -49).
Apparatus, stimuli, and procedure. Procedure, stimuli, and design were identical with Study 1 with the exception that distinct response sets were now used for operant training and S-R mapping. Volunteers were asked about their computer hardware at the start of the experiment and only hardware setups with a computer mouse (n ϭ 161) or a trackpad (n ϭ 106) were permitted to the study (1 missing value). For operant conditioning, a trial was initiated with a mouse click on a cross presented at the center of the computer screen. Task instructions were to move the computer mouse (or the finger on a trackpad) either to the left or to the right following the mouse click. One movement produced pleasant images and the other movement generated unpleasant images on the screen (counterbalanced assignment). Each trial, participants could freely decide in which direction they wanted to move; however, it was also emphasized that both directions should be selected approximately equally often.
Instructions for the S-R transfer task were to categorize Niffites and Luupites with presses of the left and right arrow keys (counterbalanced assignment). To accommodate for differences in the layout of computer keyboards, the arrows keys between the standard section and the numeric pad and the arrow keys of the numeric pad could be used for this task.
Results
The same data analytic procedures were used as for Experiment 1. In line with the instructions for the operant learning task, participants pressed both response keys about equally often (ratio of the pleasant response key M ϭ 51.5%, SD ϭ 8.1, range ϭ 11-99%). Correct performance in the S-R transfer task was high (M ϭ 95.0%, SD ϭ 4.4%).
Relative group ratings were again rescored so that positive values index a preference for the group that was assigned to the pleasant response key. A t test of these values against zero yielded evidence for an operant EC effect (M ϭ 0.33, SD ϭ 2.10), t(267) ϭ 2.56, p Ͻ .01, d ϭ .16, BF 10 ϭ 3.31. Before analyses of This document is copyrighted by the American Psychological Association or one of its allied publishers.
the exemplar ratings, data of 15 participants (5.6%) who produced two and more incorrect answers in the catch trials were removed. A mixed ANOVA with social group (Niffites, Luupites) and familiarity (old, new names) as within-factors and response key assignment (Niffites, pleasant key; Luupites, pleasant key) as between-subjects factor showed a significant main effect of social group, F(1, 251) ϭ 20.57, p Ͻ .001, 2 ϭ .076, indicating a general preference for Luupite names. More importantly, the interaction between social group and response key assignment was significant, F(1, 251) ϭ 12.36, p Ͻ .01, 2 ϭ .047. As is shown in Figure 2 , Niffites and Luupites received higher liking ratings when they were assigned to the pleasant response key than when they were assigned to the unpleasant response key during the S-R transfer phase, and this effect was not moderated by the familiarity with the group member (F Ͻ 1). Follow-up tests with separate ANOVAs for ratings of old and new items confirmed a significant interaction effect for previously seen group members, F(1, 251) ϭ 12.49, p Ͻ .001, 2 ϭ .047, and novel group members, F(1, 251) ϭ 9.82, p Ͻ .01, 2 ϭ .038. In line with the frequentist analyses, an operant EC effect was also supported by a one-tailed Bayesian t test of the evaluative ratings of group members assigned to the pleasant and unpleasant keys (BF 10 ϭ 67.95).
In the postexperimental questions, 193 participants (72%) reported that they based their group rating on spontaneous thoughts and feelings; 52 participants (19.4%) indicated that they used an average of individual ratings, and only six participants (2.2%) justified the group rating with experimenter's demand. After their exclusion, the effect in the group rating remained significant, t(261) ϭ 2.62, p Ͻ .01, d ϭ .16. For the exemplar ratings, 212 participants (83.8%) indicated that they used their thoughts and feelings toward the group; 8 participants (3.2%) selected experimenter's demand, and the remaining participants (13%) indicated other reasons. Importantly, the observed interaction effect between social group and response key assignment was not affected by the exclusion of the eight participants who indicated experimenter's demand, F(1, 243) ϭ 9.76, p Ͻ .01, 2 ϭ .039. Discussion. Experiment 2 used physically distinct but conceptually overlapping movements for the operant learning and the S-R transfer tasks. Results again showed an operant EC effect: The group that was assigned to a spatial action congruent with a positively conditioned movement was liked more than the group assigned to a spatial action congruent with the negatively conditioned movement. This result confirms that an overlap in low-level motor features is not necessary for an evaluative transfer from operant contingencies; rather, a conceptual overlap between the responses on the evaluative dimension appears to be sufficient to produce an evaluative transfer from operant contingencies. In combination with the study of Blask and colleagues (2016) , these results suggest that evaluative properties can be transferred from both low-level motor features and higher level conceptual features of a response.
General Discussion
Two experiments examined a transfer of positive and negative affect from operant contingencies to novel stimuli (fictitious social groups) involved in S-R mappings. Social groups assigned to actions that generated a pleasant outcome in a previous conditioning phase were liked more than stimuli assigned to actions that generated an unpleasant outcome in the previous phase. Importantly, responses did not generate affective outcomes during the This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
S-R transfer task (corresponding formally to an extinction phase), which rules out an explanation of the transfer effect based on stimulus-stimulus learning. The only element that was shared by both tasks was the action set, suggesting that the evaluative meaning was transported by this element in the operant contingencies to the neutral stimuli in the S-R task. This conclusion is in line with an intersecting regularities framework that expects an evaluative change when one regularity (here, the S-R mapping) intersects with a shared element (here, the action set) of another regularity that involves an evaluative element (here, the operant contingencies with affective outcomes). Importantly, our research extends the intersecting regularities account by showing that intersecting regularities allow for changes in liking even when different types of regularities are involved. Specifically, intersections of responsestimulus with S-R relations allow for a transfer of valence, suggesting that information about the presence of a relation between actions and evaluative stimuli, and not about the specific instrumental causality relation, is central to evaluative transfer. Mental process explanations of evaluative learning in general, and operant EC effects in particular, must take this into account. Although the intersecting regularities framework is useful for a functional analysis of operant EC effects, it does not provide an explanation at a mental level. One very simple mental process account of operant EC effects is demand compliance. Demand characteristics of the experimental procedure might have led participants to infer that the experimenter wanted them to prefer the group assigned to the pleasant response key and they complied with this demand. Although this explanation cannot be completely ruled out, we view it as not very plausible. First, task instructions for the operant conditioning phase explicitly highlighted that the images produced by keypresses were irrelevant for the task at hand and should be ignored. Hence, a "good" participant would not have used the operant contingencies in order to please the experimenter. Second, only a few participants indicated demand compliance in the postexperimental questionnaire, and their removal had no effect on the results. Therefore, demand characteristics of the experimental procedures, if they existed at all, were presumably not a big issue in the present research.
A more plausible explanation might involve (automated) inferences based on a set of propositions (Mitchell, De Houwer, & Lovibond, 2009; . For instance, participants could have formed a set of propositions as follows: "When I pressed the left key, I saw pleasant images appear on the screen. Now I press the left key when I see Niffites. Hence, Niffites might be more pleasant than Luupites." Although this type of inference is logically incorrect, it may still have exerted an effect on evaluative group ratings in the absence of more reliable and diagnostic information about the groups (Schwarz, 1996) .
An alternative mental process account might involve the automatic formation of mental associations, and more specifically, episode formation in associative memory. On the basis of a recent study, it has been argued that associations generated by CS-US pairings are symmetric and bidirectional, because EC effects had similar magnitudes with forward (CS-US) and backward (US-CS) presentation orders of the stimuli during conditioning (Kim, Sweldens, & Hütter, 2016) . One can hypothesize an analogous bidirectionality for R-S pairings. Furthermore, many studies have provided evidence that features of stimuli, responses, and their outcomes can become integrated into a cognitive structure that Hommel (2004) called an event file (for reviews see Henson, Eckstein, Waszak, Frings, & Horner, 2014; Nattkemper, Ziessler, & Frensch, 2010; Zmigrod & Hommel, 2013) . Features of stimuli and responses, including affective properties, are represented in a common coding domain (Eder & Klauer, 2009) , which allows for cross-links between stimuli (e.g., CS-US representations) and between stimuli and responses (e.g., CS-R representations). Retrieving one element of the event file (e.g., a response) can lead to the automatic retrieval of the other elements (e.g., the associated outcome), including its evaluative properties (Coll & Grandjean, 2016; Eder et al., 2012; Giesen & Rothermund, 2016) . It should be noted, however, that research on episodic binding obtained no evidence for transitive relations between features in an event file, at least when the event file was formed on single encounters (Hommel, 1998) . Therefore, it is unclear whether hypothetical event files can account for the present results. Clearly, more research is needed on the underlying processes of operant EC effects.
The demonstration of an evaluative transfer from operant contingencies has implications to several fields of psychological research. One implication of the present research is that social attitudes toward a group can be changed on the basis of the behavior that is displayed toward members of that group. Traditional theories in social psychology typically view negative behaviors toward social groups as resulting from negative attitudes about that group (Fishbein & Ajzen, 2011; Hewstone, Rubin, & Willis, 2002) . The present research reverses this link: Engaging in a behavior that has produced an unpleasant outcome in the past can lead to the formation of a negative attitude toward a group, even when the unpleasant experience was not caused by that group (see also studies on a retraining of approach-avoidance tendencies; e.g., Van Dessel, Eder, & Hughes, 2018) .
Another important implication is that valued action outcomes anticipated during goal pursuit have a capacity to change evaluations of stimuli relevant for action pursuit. Many theories assume that goal pursuit has an impact on the evaluation of the environment in which the action is situated (Dunning & Balcetis, 2013; Eder & Hommel, 2013; Ferguson, 2007) . In line with the present research, the anticipation of a positive action outcome (e.g., a reward), or approach goal, might improve liking of the environment that is associated with the approach action, while the anticipation of a negative action outcome (e.g., the prevention of a punishment), or avoidance goal, might make those evaluations more negative. Intersections with operant contingencies hence provide an explanatory model for how goal-directed action might relate to evaluations of the environment and vice versa.
